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Fig. 1 Investigated positions in single crystal blade

E2 MEEEmRESES (a) REIHK (b)
Fig. 2 As-cast microstructure (a ) and magnification (b)
on transverse section of a blade aerofoil

E3 MEEEmIORIESAER (a) REZHK (b)
Fig. 3 Solution heat treatment microstructure (a ) and
magnification (b ) on transverse section of a blade aerofoil
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Fig.4 As-cast microstructure (a) and magnification (b)

on transverse sections beneath the upper surface of platform
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E5 SR TNREHFSAE (a) FBIBHK (b)
Fig. 5 As-cast microstructure (a ) and magnification (b)
beneath the bottom surface of the platform

El6 Sk DEREIPEMESER (a) FBEBRK (b)
Fig. 6 Solution heat treatment microstructure ( a ) and
magnification (b ) beneath the upper surface of the platform

E7 SR TNEENPVCIESAR (a) FIBEPHA (b)
Fig. 7 As-cast (a) and heat treatment microstructures (b )
from longitudinal sections of the platform

BT
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Fig. 8 Longitudinal sections of platform, showing as-cast (a)
and heat treatment structure (b )



sl = ‘Et
20214 SEMER/ET0% I i Fc.uun.w

N, ERE EERIERERRRIE, MRERTHE AL,

o BBESIRPERDEAIRRIEIN, HAPAZRE (4) REFESHERAR (Bd) . EERERE
A9 v TR TTER AL+ Ti+ Ta BB NN 81T H &l 75 18] BER EFREXE, FaBmERNRNEREMA
B, KEEEFBRIATIarE y/ v HeE. BEY, B HEHEN, B, BTRZXRE LARIERINGE, &
T ARRESENFRIIXNRAOFE, KBRS E&%@ﬁﬁ%ﬁﬁwo

£y R TERR L& . (5) AALETABRROFAL (Ee) o 2R
(3) REBROHURAERERIE (E9e) . BEERCIERES, Eﬂ}fﬂﬁlkkfm?TAﬁm%E’J
Hy RO EERIESHR EREE, KEHERE RITIEE, EEHEGPIREERBIRAEENE
NEEAYEL . v TERTTRENB LEBEE, ReeE Ao HRIRESIRTEHMPEL, FESHRHTHER

FREXEHIEEESE, SREMKREE v/ v HRHE OMERIBN, ERBERGEFER ETEHK.
MRIBAERK. X—HEEENALTH+TaTREE BEsk LEREXE, KAERENFSHRAELIEY
BENRS, Z—HEENERERERERISM L%Mlﬁmiﬁwﬁﬁﬁ,ﬂ%Aﬁ&QW%%A
N, BREEHEHERFEHNERZERIERNIHE BT RAIESAR

o |
Foe

\|

W“

m' H\ "'
’\

m

by
|

H
|
lJI[ ‘I‘ ! N‘

E9 SiRMNEE EHESAR (a-d) FIRLMBAR (o) EpIREREE.

Fig. 9 Schematic diagram of the formation process of the as-cast (a-d ) and heat treatment ( e ) microstructures in the platform
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Upward Accumulation Analysis of Eutectics in Single Crystal Superalloy
Blade Castings

MA De—xin"?, ZHAO Yun—xing"? WEI Jian-hui"?, Pl Li-bo'
(1. Wedge Central South Research Institute Co., Ltd., Shenzhen 518045, Guangdong, China; 2. Central South University,
Powder Metallurgy Research Institute, Changsha 410083, Hunan, China)

Abstract:

The y/y'-eutectics in the turbine blades of superalloy CMSX-4 were investigated. The results show that on
the transverse sections of the blade aerofoils, a uniform distribution of the eutectics was observed, and they
bascially disappeared after heat treated. In the platforms, however, significant difference in the eutectics
distribution between the upper and bottom surface was detected. While few cutectics were formed on the
bottom surface, it was found to accumulate on the upper platform surface, which is very difficult to be
completely dissolved during conventional solution heat treatment. This phenomenon, called as upper surface
effect on eutectic enrichment, could be attributed to the upward solutal flow of eutectics forming elements
by means of diffusion and convection, which is finally stopped beneath the upper surface, thereby forming a
number of the y/y'-eutectics.

Key words:
single crystal superalloy; turbine blade; eutectics; upward accumulation; solution heat treatment
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